Lipoproteins regulate C-type natriuretic peptide secretion from cultured vascular endothelial cells.
We have shown that oxidized low-density lipoprotein (Ox-LDL) modulates various endothelial cell (EC) functions. C-type natriuretic peptide (CNP), the third member of the natriuretic peptide family to be discovered, is secreted from peripheral vascular ECs and regulates body fluid homeostasis, vascular tone, and vascular growth. This study was designed to investigate the effects of lipoproteins on CNP secretion from cultured ECs. Treatment of bovine carotid ECs with OX-LDL and its extracted lipids resulted in a concentration-dependent suppression of the spontaneous and transforming growth factor-beta 1-stimulated secretion CNP. Native LDL, its extracted lipids, and acetylated LDL were inactive. OX-LDL depleted of its amphiphilic lipids, which was prepared by incubation with defatted albumin, lost its suppressive effect on CNP secretion. 7-Ketocholesterol, one of the amphiphilic lipids in OX-LDL that is transferable from OX-LDL to defatted albumin, suppressed CNP secretion by ECs, thus mimicking the effect of OX-LDL. Coincubation with high-density lipoprotein (HDL), which alone had no effect on CNP release, significantly prevented OX-LDL-induced inhibition of CNP secretion by ECs. Analysis by thin-layer chromatography demonstrated that oxysterols, including 7-ketocholesterol, in OX-LDL were transferred from OX-LDL to HDL during coincubation of these two lipoproteins. These results indicate that OX-LDL suppresses CNP secretion from ECs by 7-ketocholesterol or other transferable hydrophilic lipids in OX-LDL, and the suppressive effect of OX-LDL is reversed by HDL. Lipoproteins thus may regulate CNP secretion from the endothelium of atherosclerotic arteries.